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(54) Signal processing device and method for switching signal processors therefor 



(57) A digital broadcast program broadcast with a 
first network is transmitted to a second network. A tuner 
41 selects digital broadcast signal having a predeter- 
mined transmission frequency and ECC decoder 43 ob- 
tains MPEG2 TS packet S3 as the digital broadcast data 
on the digital satellite broadcasting. An NIT detecting 
circuit 44 detects NIT from the MPEG2 TS packet S3 
and a control unit 31 changes the NIT to obtain a table 
NITb applicable to CATV. A NIT substitution circuit 48 
detects NIT from the MPEG2 TS packet S3 and substi- 
tutes table the NITb for the NIT to obtain MPEG2 TS 
packet S4 as the digital broadcast data on the CATV. 
Then, an error correct code is added to the MPEG2 TS 
packet S4 and the added packet S4 is modulated. Then, 
modulated one is frequency-converted to obtain digital 
broadcast signal BS-1 having a predetermined trans- 
mission frequency for the CATV. Further, a signal 
processing device including spare (redundant) signal 
processors simplified in their configurations and simple 
in their management may be obtained by this invention. 
Switch units corresponding to N signal processors in 
use, of switch units 33-1 through 33- (N+1) are brought 
into conduction, and the switch unit corresponding to the 
remaining one signal processor set as a spare and 
placed in a standby state is brought to a cut-off state. 
Signals outputted from the switch units 33-1 through 33- 
(N+1) are added together and the result of addition is 
sent to a CATV transmission path 13. When any of the 
N signal processors in use fails and a user inputs infor- 
mation about its failure through an operation unit 35; the 
faulty signal processor is newly kept in reverse and 



standby state. As an alternative to this, each signal proc- 
essor kept in reverse and standby state up to now is 
placed in a used state. Thereby it is possible to con- 
struct a spare signal processor as being unfixed. 
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Description 

[0001] This invention relates generally to a signal 
processing device preferably being used when digital 
broadcasting programs broadcast through an arbitrary 
network are transmitted to another network, and a 
switching method of signal processors suitable for use 
in the signal processing device. 
[0002] For example, this invention relates to a signal 
processing device being able to transmit the digital 
broadcasting programs broadcast through a first net- 
work to a second network by detecting a NIT (Network 
Information Table) from digital broadcast data on the first 
network, changing the NIT so as to be applicable to the 
second network and substituting said changed NIT for 
the NIT of digital broadcast data on the first network to 
obtain digital broadcast data on the second network. 
[0003] Further, this invention relates to a signal 
processing device wherein when an used signal proc- 
essor fails, a spare (redundant) signal processor is set 
as a used signal processor and the faulty used signal 
processor is set as a spare signal processor, thereby 
making it possible to simplify its configuration and to pro- 
vide its simple management. 

[0004] It is considered that the digital broadcast pro- 
grams broadcast through an arbitrary network are trans- 
mitted to another network such as, the case in which a 
cable television enterprise or the like provides delivery 
service of a satellite digital multi-channel broadcast with 
transmitting device for modulation and conversion orthe 
like by using its own network. In this case, however, it is 
impossible to transmit the digital broadcast programs 
broadcast through the first network to the second net- 
work only by changing modulation method with the 
transmitting device for modulation and conversion orthe 
like, because the digital broadcast data includes the NIT 
having a physical information on a transmission path. 
[0005] Accordingly, it is an object of at least preferred 
embodiments of the invention to provide a signal 
processing device wherein the digital broadcasting pro- 
grams broadcast through a first network is transmitted 
to a second network by substituting the NIT suitable for 
the second networkforthe NIT of digital broadcast data 
on the first network. 

[0006] Another object of at least preferred embodi- 
ments of this invention is to provide a signal processing 
device being capable of detecting whether said NIT is 
substituted correctly. 

[0007] A further object of at least preferred embodi- 
ments of this invention is to provide a signal processing 
device including a spare signal processor making it pos- 
sible to simplify its configuration and to provide its simple 
management. 

[0008] According to a first aspect of the invention, 
there is provided a signal processing device for convert- 
ing a first digital broadcast signal having a predeter- 
mined transmission frequency on a first network signal 
into a second digital broadcast signal having a prede- 



termined transmission frequency on a second network 
comprising demodulating means for demodulating said 
first digital modulated signal to obtain digital broadcast 
data, a first table-detecting means for detecting a NIT 

5 having a physical information relating to a transmission 
path from said digital broadcast data obtained by said 
demodulating means, table-changing means for chang- 
ing said NIT detected by said first table-detecting means 
so that the table maybe applicable to said second net- 

10 work, table substitution means for substituting the NIT 
changed by said table-changing means for the NIT of 
said digital broadcast signal obtained by said demodu- 
lating means, modulating means for modulating said 
digital broadcast data the NIT of which said table sub- 

is stitution means has substituted, to obtain a second dig- 
ital modulated signal, and a first frequency-converting 
means for frequency-converting said second digital 
modulated signal to obtain a second digital broadcast 
signal. 

20 [0009] The first digital broadcast signal on the first 
network has a predetermined transmission frequency 
A frequency of said first digital broadcast signal is fre- 
quency-converted by a second frequency-converting 
means so that the digital modulated signal may be ob- 

25 tained. Then, the digital broadcast data on the first net- 
work are obtained by demodulating said digital modu- 
lated signal. Such digital broadcast data on the first net- 
work have the NIT being applicable to the first network. 
[001 0] The first table-detecting means detects the NIT 

30 from digital broadcast data on the first network and the 
table-changing means changes said NIT so that the NIT 
is applicable to said second network. For example, 
when a cable television enterprise or the like provides 
delivery sen/ice of a satellite digital multi-channel broad- 

3S cast with transmitting device for modulation and conver- 
sion or the like by using its own network, a frequency 
information of the NIT is changed. Further, preferably 
said table-changing means deletes an information relat- 
ing to the digital broadcast signal failing to correspond 

40 to a digital information signal on said second network, 
from the digital broadcast signal on said first network 
when the number of digital broadcast signal on said sec- 
ond network becomes less than the one of digital broad- 
cast signal on said first network. 

4S [0011] The table substitution means substitutes said 
NIT changed so as to be applicable to the second net- 
work for the NIT of the digital broadcast data on the first 
network and forms the digital broadcast data on the sec- 
ond network. The modulating means modulates said 

50 digital broadcast data on the second network to obtain 
the digital modulated signal, and the first frequency-con- 
verting means frequency-converts said digital modulat- 
ed signal to obtain a second digital broadcast signal to 
be broadcast on the second network. Thereby a digital 

5S broadcast program broadcast through the first network 
may be transmitted to the second network. 
[0012] Additionally the signal processing device of 
this invention may be provided with a second table-de- 
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tecting means for detecting a NIT from the digital broad- 
cast data the NIT of which said table substitution means 
has substituted, and a substitution detecting means for 
comparing the NIT detected by said second table-de- 
tecting means and the NIT changed by said table- 
changing means and detecting whether said table sub- 
stitution means substitutes the NIT correctly When said 
substitution of NIT is carried out correctly, the NIT de- 
tected by the second table-detecting means is coincided 
with the one changed by the table-changing means. 
[001 3] A user may detect whether or not the substitu- 
tion of NIT is carried out correctly by representing the 
detected result of the substitution with, for example, a 
display. Preferably, the signal processing device of this 
invention may be provided with a control means for con- 
trolling the first table-detecting means and the table sub- 
stitution means so that said first table-detecting means 
detects the table again from the digital broadcast data 
modulated by said modulating means when said table 
substitution means detects that said substitution is car- 
ried out incorrectly, and said table substitution mean 
substitute the table changed by the table-changing 
means for the table detected again by the table-detect- 
ing means. 

[0014] According to another aspect of the invention, 
we provide a signal processing device comprising a plu- 
rality of signal processors including at least one spare 
signal processor, wherein an used signal processor of 
said signal processors, excluding said spare signal 
processor, processes signals on a parallel basis, and 
switching control means for, when said used signal proc- 
essor processing a signal fails, controlling said spare 
signal processors so that the one of said spare signal 
processors is switched to said used signal processor for 
processing said signal. Further, a signal processing de- 
vice may be so constructed that the failed one of the 
signal processors is switched to the spare signal proc- 

[0015] Further, according to the still another aspect of 
the present invention we provide a switching method of 
signal processors suitable for use in a signal processing 
device which has a plurality of signal processors respec- 
tively including tuner means and a circuit for processing 
signals outputted from said tuner means and allows an 
used signal processor, excluding a spare signal proces- 
sor, of said plurality of signal processors to process 
broadcast signals having a transmission frequency 
comprising the following steps of switching one of said 
spare signal processors to the signal processor for 
processing the broadcast signal having said one trans- 
mission frequency when said used signal processor 
processing a broadcast signal having one transmission 
frequency fails, switching said faulty one of the used sig- 
nal processors to a spare signal processor, allowing a 
received frequency of said tuner means of said spare 
signal processor to coincide with a received frequency 
of said tuner means of said used signal processor, and 
allowing a processed state of said processing circuit in- 



cluded in said spare signal processor to coincide with a 
processed state of said processing circuit included in 
said used signal processor, and thereafter switching 
said spare signal processor tothe used signal processor 
5 for processing the-broadcast signal having said trans- 
mission frequency. 

[0016] In the present invention, there is a plurality of 
signal processors. Of the plurality of signal processors, 
one or a plurality of used signal processors excluding 

10 one or a plurality of spare signal processors process one 
or a plurality of signals in parallel basis. When P signal 
processors are provided, for example, Q signal proces- 
sors are set as used signal processors so as to perform 
signal processes on a parallel basis, whereas other (P 

is - Q) signal processors are respectively placed in a 
standby state as spare signal processors. 
[0017] When the one of the used signal processors 
fails in this state, one spare signal processor is switched 
to a used signal processor for processing a signal, and 

20 a faulty one signal processor is switched to a spare sig- 
nal processor Thus, the unfixed configuration of the 
spare (redundant) signal processor makes it unneces- 
sary to provide changeover switches for performing 
switching between the used signal processors and the 

25 spare signal processor. For example, switch units forde- 
termining whether respective output signals of a plurality 
of signal processors should be respectively outputted, 
may simply be provided on the output sides of the plu- 
rality of signal processors, whereby their configuration 

30 can be simplified. 

[0018] Further, since the spare (redundant) signal 
processors are so constructed as to be unfixed, the 
need for placing a faulty signal processor from the spare 
signal processor back onto the used signal processor is 

3S eliminated even if a failure of the faulty signal processor 
is removed, whereby its management becomes simple. 
[0019] Preferably in this invention, when a plurality of 
signal processors respectively have tuner means and 
circuits for processing output signals of the tuner means, 

40 and one spare signal processor is set as the used signal 
processor for processing a signal, for example, a re- 
ceived frequency or the like of the tuner means of one 
spare signal processor may be made coincident with 
that of the tuner means of faulty used signal processor 

4S Thereafter, a switch unit provided so as to correspond 
to one spare signal processor may be brought into con- 
duction. Thus, only an output signal similar to that ob- 
tained in the faulty used signal processor can be ob- 
tained from the switch unit. When the switch unit is com- 

50 posed of a variable attenuator, it is possible to prevent 
a noise from generating in switching the unit from con- 
duction state to cutoff state and from cutoff state to con- 
duction state. 

[0020] Embodiments of the invention will now be de- 
5S scribed, by way of example only with reference to the 
accompanying drawings in which: 

Fig. 1 is a block diagram showing a configuration of 
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a digital CATV(Cable Television) system as a pre- 
ferred embodiment of the invention; 
Figs. 2A and 2B are diagrams respectively illustrat- 
ing IVIPEG2 transport packet and a frame configu- 
ration of a DVB system; 

Fig. 3 is a diagram illustrating a packet structure of 
a MPEG2 transport packet; 

Fig. 4 is a diagram illustrating a packet structure of 
a PES packet; 

Fig. 5 is a diagram illustrating a table structure of a 
program association table (PAT); 
Fig. 6 is a diagram illustrating a table structure of a 
program map table (PMT); 

Fig. 7 is a diagram illustrating a table structure of a 
network information table (NIT); 
Fig. B is a diagram illustrating a structure of a sat- 
ellite delivery system descriptor in NIT; 
Fig. 9 is a diagram illustrating a structure of a serv- 
ice list descriptor in NIT; 

Fig. 10 is a block diagram showing a configuration 
of a preferred transmitting device for modulation 
and conversion included in a digital CATV system; 
Fig. 11 isadiagram illustrating astructure of a CATV 
delivery system descriptor; 
Fig. 12 is a block diagram showing a configuration 
of another preferred transmitting device for modu- 
lation and conversion included in a digital CATV 
system; 

Fig. 1 3 is a block diagram showing a configuration 
of still another preferred transmitting device for 
modulation and conversion included in a digital 
CATV system; and 

Fig. 14 is a block diagram showing a configuration 
of a further preferred transmitting device for modu- 
lation and conversion included in the digital CATV 

[0021] Referring now to Fig.1 , there is shown a digital 
CATV system 10 as a preferred embodiment of the in- 
vention, which is used for a satellite digital multi-channel 
broadcast. 

[0022] The system 10 comprises an antenna 11 for 
receiving digital broadcast signals sent from a plurality 
of transponders (satellite repeaters) of a communication 
satellite 20, and a transmitting device for modulation and 
conversion 12 for converting a transmission frequency 
of each received digital broadcast signal, and changing 
a modulation scheme thereof, etc. to generate a CATV 
digital broadcast signal and transmitting it to a transmis- 
sion path 13. Incidentally STB (Set Top Box) 14-1 
through 1 4-m used as receiving terminals are electrical- 
ly connected to the transmission path 13. Images in 
channels selected by these STB 14-1 through 14-m are 
respectively displayed on monitors 15-1 through 15-m 
corresponding to the STB 14-1 through 14-m. 
[0023] The digital broadcast signals transmitted from 
the communication satellite 20 will first be explained. In 
the present embodiment, the digital broadcast signals 
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are ones corresponding to a DVB (Digital Video Broad- 
casting) system. Fig. 2B shows a frame configuration of 
digital broadcast data employed in the DVB system. 
One frame of the digital broadcast data comprises eight 

5 l\/IPEG2 transport packets (see Fig. 2A) . In this case, 
by using a synchronous byte lying within each packet, 
one synchronous byte (=47H) every eight packets is in- 
verted to a byte (=BBH) so that the frame synchroniza- 
tion thereof may be obtained. Incidentally an error cor- 

10 rection code based on reed solomon (204, 1 88) is added 
to each MPEG2 transport packet (MPEG2 TS packet) . 
The digital broadcast data shown in Fig. 2B is QPSK 
(Quadrature Phase Shift Keying)-modulated and there- 
after frequency-converted into an SHE band, thus re- 

is suiting in digital broadcast signals transmitted from the 
communication satellite 20. 

[0024] Fig. 3 shows a packet configuration of an 
IVIPEG2 transport packet composed of 188 bytes. The 
leading four bytes of said 188 bytes constitute a packet 
20 header. A PID (Packet Identifier) indicative of the at- 
tribute of an individually provided stream (data string) of 
the corresponding packet is placed in the packet header. 
As is well known, a PES (Packetized Elementary 
Stream) packet indicative of a packet configuration as 
25 shown in Fig. 4 is disposed in a payload (data portion) 
of the MPEG2 transport packet in re-divided form. Fur- 
ther a PAT (Program Association Table), a PMT (Pro- 
gram Map Table), an NIT (Network Information Table), 
etc. used as PSI (Program Specific Information) defined 
30 in an MPEG2 system are also provided in the payload. 
[0025] Here, the PSI is information necessary to im- 
plement a simple station-selection operation and a pro- 
gram selection. The PAT indicates PID of the PMT for 
transmitting information about a packet constituting re- 
3S spective programs every program numbers (16 bits). 
[0026] Fig. 5 shows a table structure of the PAT. PID 
= "0" is fixedly assigned as PID of the PAT itself. Princi- 
pal contents thereof will be explained. A table ID indi- 
cates the type of table, which is given as "0x00" (hexa- 
40 decimal notation) in the PAT. A TS (Transport Stream) 
ID is used to identify a stream (multiplexed coded data) 
and corresponds to a transponder in the case of a sat- 
ellite. A version number is added or incremented each 
time the contents of the table is brought up to date. A 
4S current next indicator is used for identification when old 
and new versions are simultaneously transmitted. A pro- 
gram number is used to identify each individual channel. 
A network PID indicates the PID of the NIT when the 
program number is given as "0x0000". A program map 
50 PID indicates the PID of the PMT 

[0027] Further, the PMT is one used to indicate PID 
of a packet for transmitting a stream such as video, au- 
dio and added data constituting each program every 
program numbers. As described above, the PAT desig- 
55 nates the PID of the PMT itself. 

[0028] Fig. 6 shows a table structure of the PMT. An 
explanation will be made of principal contents which 
does not overlap with the PAT. A table ID indicates the 
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classification of a table and is given as "0x02" in tfie case 
of tlie PMT. A PGR PID indicates a PI D of the packet 
including a program clock reference (PGR) defined as 
the reference upon decoding. A stream type indicates 
the type of signal transmitted in the form of a stream 
such as video, audio and added data. Further, the NIT 
indicates physical information on a transmission path, i. 
e., satellite orbits, polarized waves, frequencies every 
transponders, etc., In the case of a satellite. As de- 
scribed above, the PAT specifies the PID of the NIT it- 
self. 

[0029] Fig. 7 Indicates a table structure of the NIT. An 
explanation will be made of principal contents thereof, 
which does not overlap with the PAT and PMT. A table 
ID indicates the type of table. The corresponding net- 
work Is given as "0x40" and other networks are given as 
"0x41". A network ID is used to identify each network. 
In the case of satellites, the network ID corresponds to 
each satellite. 

[0030] An explanation will further be made of two de- 
scriptors that play an important role as some of the NIT. 
First, a satellite delivery system descriptor will be ex- 
plained. This type of descriptor is used as a first descrip- 
tor repeated in accordance with a TS (Transport Stream) 
descriptor length and is set as a pair together with a 
TSID. 

[0031] Fig. 8 shows the structure of the satellite deliv- 
ery system descriptor A descriptor tag is defined by a 
DVB and indicates the classification of each descriptor 
In this descriptor, it Is given as "0x43". The frequency 
indicates a transmission frequency for each stream 
(transponder herein). An orbit, a west longitude-east 
longitude and a polarized wave indicate the orbit and 
polarized wave of a satellite, respectively A modulation, 
a symbol rate and a forward error correction code (in- 
ternal code) rate Indicate specifications related to a 
transmission system, respectively 
[0032] Secondary, a service list descriptor will be ex- 
plained. This sen/ice list descriptor is used as second 
or later descriptors repeated in accordance with a TS 
(Transport Stream) descriptor length. The service list 
descriptor also indicates an ID of a service (channel) 
multiplexed onto the corresponding stream (the trans- 
ponder here). Namely, a plurality of service list descrip- 
tors are attached to one TSID. 

[0033] Fig. 9 shows the structure of the service list de- 
scriptor. A descriptor tag Is defined by a DVB and Indi- 
cates the classification of each descriptor. In this de- 
scriptor, it is given as "0x41". A service ID Is used to 
identify each service. The service normally corresponds 
to a channel to be selected by a viewer A service type 
indicates the contents of services such as an Image, 
voices, data, etc. 

[0034] An example of the operation of the receiver for 
receiving the above-described digital broadcast signals 
transmitted form the communication satellite 20 will be 
explained briefly In the PAT and the PMT, each of the 
program numbers corresponds to a channel number se- 



lected by the viewer and the service ID corresponds to 
a channel number selected by the viewer in the NIT, re- 
spectively Further, the NIT includes information about 
the entire network, i.e., all the transponders and makes 
5 the same tables transmitted in parallel through all the 
transponders, whereas the PAT and the PMT respec- 
tively comprise only Information about transmitted pro- 
grams lying within transponders, and are different in 
contents from one another every transponders. 
10 [0035] Now consider where a viewer has selected an 
"M" channel through the receiver After the receiver has 
received an NIT through a fixed PID, "M" is searched for 
a service ID in a service list descriptor of the NIT. A sat- 
ellite delivery system descriptor provided before the 
is service list descriptor including the service ID"M" in 
combination Is received and the frequency of a trans- 
ponder transmitting the "M" channel Is recognized to 
thereby control a received frequency. Thereafter, a PAT 
is detected from a digital broadcast signal sent from the 
20 transponder transmitting the "M" channel and "M" is 
searched for a program number lying within the PAT. 
[0036] After the program number "M" in the PAT has 
been recognized, a PMT is received by a program map 
PID attendant to the program number "M" in the PAT. 
25 Elementary PID every stream types (video, audio, etc.), 
corresponding to the program number "M" in the PMT 
are recognized. Thereafter, transport stream packets 
having PID coincident with the elementary PID are sep- 
arated from one another Respective decoders decode 
30 the respective separated packets and output a video 
signal, an audio signal, etc. lying in the "M" channel se- 
lected by the viewer 

[0037] Fig. 10 shows a configuration of the transmit- 
ting device for modulation and conversion 1 2 of the dig- 
3S ital GATV system 1 0, as shown In Fig. 1 . Said transmit- 
ting device 1 2 changes a transmission frequency of the 
digital broadcast signal sent from the first through Nth 
transponders (satellite repeaters) of a communication 
satellite 20, a modulation scheme thereof, etc. to gen- 
40 erate a GATV digital broadcast signal and transmit it to 
a transmission path 13. 

[0038] Incidentally, each of the digital broadcast sig- 
nals Includes the programs multiplexed by a multi-chan- 

4S [0039] The transmitting device 12 is provided with a 
microcomputer and comprises a control unit 31 for con- 
trolling the operations of the whole of the transmitting 
device, first through Nth signal processors 32-1 through 
32-N for converting the digital broadcast signal lying 
50 within SHF (Super High Frequency) band sent from the 
first through Nth transponders of the communication 
satellite 20 to the digital broadcast signal lying within 
VHF (Very High Frequency) band or UHF (Ultra High 
Frequency) band to generate digital broadcast signals 
55 BS-1 through BS-N for CATV, and an adder 53 for add- 
ing together said digital broadcast signals BS-1 through 
BS-N and transmitting the added signals to the trans- 
mission path 13. 
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[0040] A operation unit 34 for operating a setting of 
frequency received by a tuner of eacln of tlie signal proc- 
essors 32-1 tlirougli 32-N or tine like and a display unit 
35 composed of a liquid crystal display etc., for display- 
ing a state of the transmitting device 12 are connected 
to the said control unit 31 , respectively 
[0041] The signal processor 32-1 comprises a tuner 
41 for selecting a digital broadcast signal sent from a 
first transponder of the communication satellite 20 out 
of a plurality of digital broadcast signals lying within an 
SHF band received by an antenna 11, and performing 
frequency-converting processing on the selected digital 
broadcast signal to obtain a QPSK-modulated signal 
SI , a demodulator 42 for demodulating the QPSK-mod- 
ulated signal 81 to obtain a signal 82 having a DVB 
frame configuration, and an ECC (Error correction 
Code) decoder 43 for performing an error correction on 
the signal S2 demodulated by the demodulator 42 to 
successively obtain MPEG2 transport packets 83 as 
digital broadcast data. 

[0042] Further, the signal processor 32-1 comprises 
an NIT detection circuit 44 for detecting an NIT (Network 
Information Table) from the MPEG2 transport packets 
S3 successively outputted from the ECC decoder 43, 
and a memory 45 for storing a table NITa detected by 
the NIT detection circuit 44 and a memory 46 for storing 
a NITb being applicable to CATV, obtained by changing 
the table NITa stored in the memory 45 by means of the 
controller 31. The NIT detection circuit 44 detects the 
NIT based on the fixed PID. 

[0043] Since the table structure of the NIT in the digital 
broadcast data related to the communication satellite 20 
is represented as shown in Fig. 7 as described above, 
a table structure of the table NITa detected by the NIT 
detection circuit 44 is also similar to the above. In the 
controller 31 , a satellite delivery system descriptor (see 
Fig. 8) having transmission frequency information or the 
like in the table NITa is changed to a CATV delivery sys- 
tem descriptor whose structure is shown in Fig. 11, upon 
obtaining the table NITb. 

[0044] Principal contents thereof will be described. A 
descriptor tag is defined by a DVB and indicates the 
classification of each descriptor. It is given as "0x44" in 
this descriptor. The frequency indicates a transmission 
frequency for each stream (multiplexed coded data) in 
CATV. An EEC (external code) indicates a forward error 
correction code as an external code, which is given as 
"0010" in this descriptor. A modulation, a symbol rate 
and an EEC (internal code) indicate specifications about 
a transmission system, respectively. 
[0045] Incidentally there may be cases in which the 
number of the digital broadcast signals in CATV is less 
than the number of digital broadcast signals in satellite 
digital broadcasting. Namely, when the communication 
satellite 20 has L transponders and the number of the 
digital broadcast signals in the satellite digital broad- 
casting is L, N (N < L) digital broadcast signals of the L 
digital broadcast signals might be selectively used in 
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CATV. In this case, the controller 31 deletes information 
related to a TS (Transport Stream) ID corresponding to 
each digital broadcast signal unused in CATV in the ta- 
ble NITa upon obtaining the table NITb. In Fig. 7, such 

5 information to be deleted corresponds to the information 
about the transport stream ID to descriptor 
[0046] The controller 31 controls writing and reading 
of the memories 45 and 46 through an interface 47. The 
controller 31 also controls the received frequency of the 

10 tuner 41 through the interface 47 as described above. 
[0047] The signal processor 32-1 comprises an NIT 
substitution circuit 48 for detecting an NIT from the 
MPEG2 transport packets 83 successively outputted 
from the ECC decoder 43 and substituting the table 

is NITb stored in the memory 46 for the NIT. Even in the 
NIT substitution circuit 48, the corresponding NIT is de- 
tected based on the fixed PID. When the information 
about the TS (Transport Stream) ID corresponding to 
the digital broadcast signal unused in CATV in the table 

20 NITa is deleted by the controller 31 as described above 
upon obtaining the table NITb, the NIT substitution cir- 
cuit 48 inserts dummy bits into a portion related to the 
deleted information. 

[0048] The signal processor 32-1 comprises an ECC 

25 encoder 49 for performing addition or the like of error 
correction codes of reed solomon (204, 188) to the 
MPEG2 transport packet 84 in which the NIT is replaced 
through the NIT substitution circuit 48, thereby obtaining 
a signal 85 (see Fig. 2B) of a DVB frame configuration, 

30 a modulator 50 for performing a 64QAM (Quadrature 
Amplitude Modulation) modulating process on this sig- 
nal S5, and a frequency converter 51 for converting a 
frequency of the 64QAM-modulated signal outputted 
from the modulator 50 to a digital broadcast signal BS- 

35 1 for CATV lying within a VHF band or a UHF band. 
[0049] Another signal processors 32-2 through 32-N 
respectively comprises a tuner 41, a demodulator 42, 
an ECC decoder 43, an interface 47, an NIT substitution 
circuit 48, an ECC encoder 49, modulator 50 and a fre- 

40 quency converter 51 , as in the case of the above signal 
processor 32-1. 

[0050] Each of the NIT substitution circuits 48 of the 
signal processors 32-2 through 32-N substitutes the 
NITb stored in the memory 46 of the signal processor 

4S 32-1 for the NIT. Further, each of the tuner 41 of the sig- 
nal processors 32-2 through 32-N selects the corre- 
sponding digital broadcast signal sent from the second 
through Nth transponders of the communications satel- 
lite 20 out of a plurality of the digital broadcast signals 

50 received by the antenna 11 sothat said digital broadcast 
signal is frequency-converted to obtain a QPSK-modu- 
lated signal SI . The control unit 31 controls the received 
frequency of each of the tuner 41 of the signal proces- 
sors 32-2 through 32-N by the interface 47. 

5S [0051] Each of the frequency converters 51 of the sig- 
nal processors 32-2 through 32-N converts the trans- 
mission frequency of the digital broadcast signal B8-1 
through BS-N so as to become different to one another. 
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[0052] The operation of the transmitting device for 
modulation and conversion 12 as shown in Fig. 10 will 
be explained. A plurality of digital broadcast signals lying 
within an SHF band, which are received by the antenna 
1 1 , are supplied to the tuner 41 of the signal processor 
32-1. The tuner 41 selects a digital broadcast signal 
transmitted from a first transponder of the communica- 
tion satellite 20 and performs frequency conversion 
processing on the digital broadcast signal to thereby ob- 
tain QPSK-modulated signal SI . The QPSK-modulated 
signal SI is supplied to the demodulator 42 where a de- 
modulating process is effected on the QPSK-modulated 
signal SI to thereby obtain a signal S2 of a DVB frame 
configuration (see Fig. 2B). Further, the signal S2 of the 
DVBframe configuration is supplied to the ECC decoder 
43 where an error correcting process is effected on the 
signal S2 of the DVB frame configuration to thereby suc- 
cessively obtain IVIPEG2 transport pacl<ets S3 as digital 
broadcast data (see Fig. 2A). 

[0053] The MPEG2 transport packet S3 successively 
outputted from the ECC decoder 43 are supplied to the 
NIT detection circuit 44, where an NITa is detected from 
the l\/IPEG2 transport pacl<ets S3. The detected table 
NITa is supplied to the memory 45 where it is stored 
therein. For example, such operation of detection of the 
NITa by the NIT detecting circuit 44 is carried out at once 
a day 

[0054] The control unit 31 reads the corresponding ta- 
ble NITa from the memory 45 and changes a satellite 
delivery system descriptor (see Fig. 8) in the table NITa 
to a CATV delivery system descriptor (see Fig. 11). Fur- 
ther, the controller 31 deletes information about a TS 
(Transport Stream) ID corresponding to each digital 
broadcast signal unused in CATV in the table NITa, for 
example to thereby obtain a table NITb applicable to the 
CATV. Thereafter, the controller 31 causes the memory 
46 to store the table NITb therein. 
[0055] Further, the MPEG2 transport packets S3 suc- 
cessively outputted from the ECC decoder 43 are sup- 
plied to the NIT substitution circuit 48 where an NIT is 
detected and the table NITb stored in the memory 46 is 
substituted for said the NIT. When, in this case, the in- 
formation about the TS ID corresponding to each digital 
broadcast signal unused in the CATV in the table NITa 
is deleted by the controller 31 upon obtaining the table 
NITb, the NIT substitution circuit 48 inserts dummy bits 
into a portion related to the deleted information. 
[0056] An MPEG2 transport packet S4 by which the 
NIT is replaced through the NIT substitution circuit 48, 
is supplied to the ECC encoder 49 where, for example, 
error correction codes of reed solomon (204, 188) are 
added thereto to thereby form a signal S5 of a DVB 
frame configuration. The signal S5 having the DVB 
frame configuration is supplied to the modulator 50 
where a 64QAM modulating process is effected on the 
signal S5 having the DVBframe configuration to thereby 
obtain a 64QAIVI-modulated signal S6. The 64QAM- 
modulated signal S6 is supplied to the frequency con- 



verter 51 where a frequency converting process is per- 
formed on the 64QAM-modulated signal to thereby ob- 
tain a CATV digital broadcast signal BS-1 having a pre- 
determined transmission frequency lying within the VHF 

5 band or the UHF band. 

[0057] Similarly, a plurality of the digital broadcast sig- 
nals lying within the SHF band, which are received by 
the antenna 11, are supplied to the signal processors 
32-2 through 32-N. Each of the tuners 41 selects a dig- 

10 ital broadcast signal from the signals transmitted from 
the second through Nth transponders of the communi- 
cation satellite 20 and performs frequency conversion 
processing on the selected digital broadcast signal to 
thereby obtain QPSK-modulated signal SI. The same 

is process as processed in the signal processor 32-1 , for 
example, the substitution process for each of the NIT 
substitution circuits 48 to substitute the table NITb 
stored in the memory 46 of the signal processor 32-1 for 
the NIT, is performed in the signal processors 32-2 

20 through 32-N. Thereby, CATV digital broadcast signals 
BS-2 through BS-N each having a predetermined trans- 
mission frequency lying within the VHF band or the UHF 
band may be obtained. 

[0058] Said digital broadcast signals BS-1 through 
25 BS-N obtained by the signal processors 32-1 through 
32-N as described above are supplied to the adder 53 
for adding them and transmitting the added signals to 
the transmission path 13 of CATV. 
[0059] For this reason, such CATV digital broadcast 
30 signals BS-1 through BS-N changes only NIT out of a 
PSI (Program Specification Information) in digital satel- 
lite broadcasting. Thus, at the STB (Set Top Box) 14-1 
through 14-m used as receiving terminals, which are 
connected to the transmission path 13 of CATV, the 
3S same operation for selecting channel as the operation 
for selecting channel at the receiver of the digital satel- 
lite broadcasting may be performed. 
[0060] As explained above, on this preferred embod- 
iment, in the transmitting device for modulation and con- 
40 version 12, the NITa is detected from MPEG2 transport 
packet S3 as the digital broadcast data of the digital sat- 
ellite broadcasting (a first network) and said detected 
table NITa is changed to the table NITb applicable to 
CATV (a second network), and then the NITb is substi- 
45 tuted for NIT of the MPEG2 transport packet S3 as the 
digital broadcast data of the digital satellite broadcasting 
to obtain MPEG2 transport packet S4 as the digital 
broadcast data of CATV. 

[0061] Thereby it is possible to transmit the digital 
50 broadcast program broadcast in the digital satellite 
broadcasting to the CATV. 

[0062] Fig. 12 shows a configuration of the transmit- 
ting device for modulation and conversion 1 2 of another 
preferred embodiment of the invention. 
55 [0063] In the Fig. 12, the parts similar to those previ- 
ously described with reference to the Fig. 1 0 are denoted 
by the same symbols. Thus, the detailed explanation on 
said parts is omitted. 
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[0064] The signal processor 32-1 of this embodiment 
comprises an NIT detecting circuit 61 for detecting a ta- 
ble NITc from the l\/IPEG2 transport packet S4 the NIT 
of which the NIT substitution circuit 48 has substituted, 
and a memory 62 for storing the table NITc detected by 
said NIT detecting circuit 61. Said NIT detecting circuit 
61 detects the NITc based on the fixed PID. The con- 
troller 31 controls writing and reading of the memory 62 
through an interface 47. 

[0065] The controller 31 compares the table NITc de- 
tected by the NIT detecting circuit 61 and stored in the 
memory 62, and the table NITb for substitution stored 
in the memory 46. The controller 31 also determines 
whether or not the NIT substitution circuit 48 of the signal 
processor 32-1 substitutes the NIT correctly In this 
case, when the NITc is coincided with the NITb, it is de- 
termined that the NIT substitution circuit 48 of the signal 
processor 32-1 substitutes the NIT correctly. 
[0066] Further, signal processors 32-2 through 32-N, 
not shown, comprise also an NIT detecting circuit 61 and 
a memory 62 as in the case of the signal processor 32-1 . 
Similarly, the controllers 31 of the signal processors 
32-2 through 32-N compare the tables NITc stored in the 
memory 62 of the signal processors 32-2 through 32-N 
and the tables NITb stored in the memory 46 of the sig- 
nal processor 32-1. Thereby, the controllers 31 deter- 
mine whether or not the NIT substitution circuits 48 of 
the signal processors 32-2 through 32-N substitute the 
NIT correctly 

[0067] A display unit 35 displays under the control of 
the controller 31 the result determined by the controller 
31 whether or not the NIT substitution circuits 48 of the 
signal processors 32-1 through 32-N substitute the NIT 
correctly, as described above. 

[0068] Further, when the controller 31 determines that 
the NIT substitution circuits 48 of the signal processors 
32-1 through 32-N fail to perform the correct substitu- 
tions of NIT, for example, the NIT detecting circuit 44 
detects again NITa, the detected table NITa is changed 
and thereby a new table NITb is obtained, and the sub- 
stitution circuits 48 of the signal processors 32-1 through 
32-N may substitute the new NITb for the table NIT 
[0069] Referring to Fig. 12, the transmitting device for 
modulation and conversion 12 is comprised of parts as 
shown therein, and thus, it is possible to determine 
whether or not the NIT substitution circuits 48 of the sig- 
nal processors 32-1 through 32-N substitute the NIT cor- 
rectly and the display unit 35 may represent the deter- 
mined result. Thereby a user may know with ease 
whether the NIT substitution circuits 48 of the signal 
processors 32-1 through 32-N substitute the NIT cor- 
rectly When the substitution of NIT fails to be correctly 
performed, the user can deal with said problem prompt- 
ly 

[0070] Further, since such a check circuit is incorpo- 
rated into the transmitting device 12, the configuration 
of the system of this invention may be more simply 
formed than that of the system that the check circuit is 



externally set. This invention allows the construction of 
system with high reliability, while said system saves the 
space and has a low cost. 

[0071] In the case of the embodiment shown in Fig. 

5 12, the transmitting device for modulation and conver- 
sion 12 has separately the memory 45 for storing the 
table NITa detected by the NIT detecting circuit 44 and 
the memory 62 for storing the table NITc detected by the 
NIT detecting circuit 61 . However, only the memory 45 

10 may be used, not using the memory 62, because the 
NIT detecting circuit 44 detects the NIT once a day 
Thereby, this invention makes possible the decrease of 
the amount of necessary storage capacity of the mem- 
ory and allows the system to save the cost thereof. 

is [0072] According to this embodiment, the NIT of the 
digital broadcast data on the first network is detected, 
and said detected NIT is so changed as to be applicable 
to the second network, the NIT substitution circuit sub- 
stitutes said changed NIT for the NIT of the digital broad- 

20 cast data on the first network to obtain the digital broad- 
cast data on the second network. Thus, the digital 
broadcast program broadcast on the first network may 
be transmitted to the second network. 
[0073] Further, according this embodiment, the NIT is 

25 detected from the digital broadcast data where the NIT 
substitution means has substituted the NIT, it is possible 
to determine whether or not the NIT substitution means 
substitutes the NIT correctly by comparing said detected 
NIT and the NIT changed by the table changing means, 

30 and the display unit may represent the determined re- 
sult. Thereby a user may know with ease whether the 
substitution of NIT is correctly performed. When the sub- 
stitution of NIT fails to be correctly performed, the user 
can deal with said problem promptly 

3S [0074] Since such a check circuit is incorporated into 
the transmitting device 12, the configuration of the sys- 
tem of this invention may be more simply formed than 
that of the system that the check circuit is externally set. 
This invention allows the construction of system with 

40 high reliability, while said system saves the space and 
has a low cost. 

[0075] Next, referring to Fig. 13, the still another pre- 
ferred embodiment of this invention will be explained. 
Fig. 1 3 shows still another example of a configuration of 
4S the transmitting device for modulation and conversion 
12 as shown in Fig. 10. This transmitting device 12 is 
provided with a microcomputer and comprises a control- 
ler 71 for controlling the operation of the entire device, 
signal processors 72-1 through 72-N for processing dig- 
so ital broadcast signals lying in an SHF (Super High Fre- 
quency) MHz band respectively which are sent from 
first through Nth transponders of the communication 
satellite 20, to thereby generate CATV digital broadcast 
signals BS-1 through BS-N each lying in a VHF (Very 
5S High Frequency) band or a UHF (Ultra High Frequency) 
band, a signal processor 73 used as a spare (redundant) 
processor, changeover switches 74-1 through 74-N for 
selectively outputting the signals from the signal proc- 
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essors 72-1 through 72-N or the signal from the signal 
processor 73, and an adder 75 for adding together sig- 
nals outputted from the switches 74-1 through 74-N and 
transmitting the added signals to the transmission path 
13. 

[0076] An operation unit 76 for causing a user to per- 
form setting of received frequencies of tuners (not 
shown) of the signal processors 72-1 through 72-N, set- 
ting of a converted frequency of a frequency converter 
(not shown), etc. and for operating an input or the like 
when any of the signal processors 72 fails or when its 
failure is removed, and a display unit 77 comprised of a 
liquid crystal display or the like, for displaying the state 
of the transmitting device 1 2 or the like, are electrically 
connected to the controller 71 . Further, the output sides 
of the signal processors 72-1 through 72-N are electri- 
cally connected to their corresponding fixed terminals 
on the a sides of the respective switches 74-1 through 
74-N, whereas the output side of the signal processor 
73 is electrically connected to fixed terminals on the b 
sides thereof in common. Moreover, movable terminals 
of the switches 74-1 through 74-N are electrically con- 
nected to the input sides of the adder 75, respectively 
[0077] The controller 71 controls switching operation 
between the switches 74-1 through 74-N. Normally the 
switches 74-1 through 74-N are connected to the a sides 
thereof and the digital broadcast signals BS-1 through 
BS-N generated by the signal processors 72-1 through 
72-N are supplied to the adder 75. 
[0078] On the other hand, when any of the signal proc- 
essors 72-1 through 72-N fails and the user inputs in- 
formation about its failure via the operation unit 76, the 
switch corresponding to the faulty signal processor is 
switched to the b side thereof so that the signal proces- 
sor 73 is brought to a state in use in place of the faulty 
signal processor. In this case, a received frequency of 
a tuner, a converted frequency of a frequency converter 
and the like for the signal processor 73 are controlled 
so that they are coincided with those of the faulty signal 
processor. Thus, a digital broadcast signal similarto that 
obtained in the faulty signal processor is generated from 
the signal processor 73. 

[0079] Further, when a failure in the faulty signal proc- 
essor is removed and the user inputs information about 
its removal via the operation unit 76, the changeover 
switch corresponding to the failure-removed signal 
processor is switched to the a side thereof so that the 
failure-removed signal processor is placed in a state in 
use in place of the signal processor 73 used as the 
spare. Thus, the signal processor 73 is restored to a 
standby state as spare (redundant). 
[0080] Incidentally the user can make a decision as 
to whether the signal-processors 72-1 through 71 -N and 
73 have failed or their failures have been removed, by 
supplying the digital broadcast signals outputted from 
the respective signal processors 72-1 through 71 -N and 
73 to a monitor receiver 80 and checking received im- 
ages related to their digital broadcast signals, as illus- 
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trated in the drawing by way example. 
[0081] Further preferred embodiment of the present 
invention will hereinafter be explained with reference to 
the Fig. 14. Fig. 14 shows a configuration of a transmit- 

5 ting device for modulation and conversion 12 as a fur- 
ther preferred embodiment. Said transmitting device 1 2 
is used in place of the transmitting device 1 2 in the digital 
CATV system 10 shown in Fig. 1 . The transmitting de- 
vice 12 of this embodiment relates to the improvement 

10 of the changeover switch of the embodiment as shown 
in Fig.13. 

[0082] The transmitting device 12 is provided with a 
microcomputer. The transmitting device 1 2 comprises a 
controller 31 for controlling the operation of the entire 

is device, the first through N+lth signal processors 32-1 
through 32-(N+1) for processing the digital broadcast 
signals lying in an SHF band, which are sent from a com- 
munication satellite 20, and generating a CATV digital 
broadcast signal lying within the VHF band or the UHF 

20 band, switch units 33-1 through 33-(N+1) respectively 
provided on the output sides of the respective signal 
processors 32-1 through 32-(N+1 ), and an adder 53 for 
adding together the signals outputted from the respec- 
tive switch units 33-1 through 33-(N+1 ) and transmitting 

25 the added signals to a transmission path 1 3. 

[0083] An operation unit 35 for causing a user to per- 
form setting of the transmission frequencies of digital 
broadcast signals to be received, which are sent from 
first through Nth transponders (satellite repeaters) of the 

30 communication satellite 20 and giving an input when any 
of the N signal processors being in use fails, and a dis- 
play unit 36 comprised of a liquid crystal display or the 
like, for displaying the state or the like of the transmitting 
device 1 2 are electrically connected to the controller 31 . 

35 [0084] The controller 31 controls the conduction and 
interruption of the switch units 33-1 through 33-(N+1). 
In this case, the used N switch units of the switch units 
33-1 through 33-(N+1), which respectively correspond 
to the N signal processors being in use, are brought into 

40 conduction, whereas one switch unit corresponding to 
the remaining one signal processor used as a spare one 
and placed in a standby state, is brought into a cutoff or 
disconnected state. In the present embodiment, the 
switch units 33-1 through 33-(N+1) are respectively 

4S comprised of variable attenuators. The conducting state 
of the switch units 33-1 through 33-(N+1 ) is achieved by 
the state of the minimum attenuation, and the cutoff 
state is implemented by the state of the maximum at- 
tenuation. Owing to the construction of the switch units 

so 33-1 through 33-(N+1) from the variable attenuators in 
this way the generation of noise at the time that each 
of the switch units 33-1 through 33-(N+1) is brought to 
the conducting state or is changed to the reversal there- 
of, can be restrained. 

55 [0085] The switching operation of the signal proces- 
sors 32-1 through 32-(N+1) in the transmitting device 12 
as shown in Fig. 14 will be explained. 
[0086] First of all, the digital broadcast signals lying 
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within tlieSHFband, wliich are transmitted from tine first 
tlirougli Nth transponders of the communication satellite 
20, are respectively processed by the signal processors 
32-1 through 32-N. Whereby, digital broadcast signals 
BS-1 through BS-N lying in the VHF band or the UHF s 
band are generated. The transmission frequencies of 
said digital broadcast signals BS-1 through BS-N are dif- 
ferent in one another In this case, the signal processors 
32-1 through 32-N are in use and the switch units 33-1 
through 33-N corresponding to the signal processors 10 
32-1 through 32-N are brought Into conduction. 
[0087] On the other hand, the signal processor 32- 
(N+1 ) serves as a spare and Is placed In a standby state. 
Further, the switch unit 33-(N+1) corresponding to the 
signal processor 32-(N+1) is brought to a cutoff state. is 
In tuners of the signal processors 32-1 through 32-N, 
their received frequencies are controlled so that they 
may receive the digital broadcast signals lying in the 
SHF band, which are transmitted from their correspond- 
ing first through Nth transponders of the communication 20 
satellite 20. 

[0088] Let's now assume that, for example, the signal 
processor 32-1 fails and the digital broadcast signal BS- 
1 Is not satisfactorily generated from the signal proces- 
sor 32-1 In this state. Incidentally the user can mal<e 2S 
with ease a decision as to whether the signal processors 
32-1 through 32-(N+1) have failed, by supplying the dig- 
ital broadcast signals outputted from the signal proces- 
sors 32-1 through 32-(N+1 ) to a monitor receiver 39 and 
checking respective received Images related to the dig- 30 
ital broadcast signals as shown in the drawing by way 
of example 

[0089] When the signal processor 32-1 fails and the 
user inputs information about its failure via the operation 
unit 35, the received frequency of the tuner of the signal 3S 
processor 32-(N+1 ) and other processed states are con- 
trolled so as to be equal to those of the faulty signal proc- 
essor 32-1 under the control of the controller 31 . Thus, 
the signal processor 32-(N+1) Is brought to a state of 
generating the digital broadcast signal BS-1 . Under the 40 
control of the controller 31 , the switch unit 33-(N+1 ) cor- 
responding to the signal processor 32-(N+1 ) is brought 
to a conducting state and the switch unit 33-1 corre- 
sponding to the faulty signal processor 32-1 is brought 
to a cutoff state. As a result, the signal processors 32-2 4S 
through 32-N and 32-(N+1 ) are put in use, whereas the 
signal processor 32-1 serves as a spare and is brought 
to a standby state. 

[0090] After the frequency of the tuner of the signal 
processor 32-(N+1) and other processed states have so 
been controlled so as to obtain the digital broadcast sig- 
nal BS-1 from the signal processor 32-(N+1) as de- 
scribed above, the switch unit 33-(N+1) Is brought into 
conduction so that only a digital broadcast signal BS-1 
similar to one obtained from the faulty signal processor ss 
32-1 can be obtained from the switch unit 33-(N+1 ). 
[0091] Incidentally the faulty signal processor 32-1 is 
restored while It serves as the spare and is placed in the 



standby state in this way, and hence the failure is re- 
moved therefrom. 

[0092] Subsequently when any of the N signal proc- 
essors in use fails and the user inputs its failure infor- 
mation via the operation unit 35, the faulty signal proc- 
essor is newly placed in a standby state as a spare un- 
der the above-described similar control operation, and 
alternatively each signal processor placed In the stand- 
by state as the spare up to now is put into a used state. 
[0093] Further, a configuration of each of the signal 
processors 32-1 through 32-(N+1) is the same as that 
of the signal processor 32-1 as shown in Fig. 10. 
[0094] In the present embodiment as has been de- 
scribed above, when any of N signal processors being 
in use fails and a user inputs Information about its failure 
through the operation unit 35, the faulty signal processor 
newly serves as a spare and is placed in a standby state. 
As an alternative to this, the signal processors, which 
have served as the spares and have been placed in the 
standby state up to now, are put into a used state. Thus, 
since the spare (redundant) signal processors are con- 
structed so as to be unfixed in the present embodiment, 
the changeover switches 74-1 through 74-N (see Fig. 
13), which perform switching between the used signal 
processors and the spare signal processor, become un- 
necessary and only the switch units 33-1 through 33- 
(N+1 ) for outputting the signal from the output of the re- 
spective signal processors 32-1 through 32-(N+1) may 
be provided, whereby the present embodiment can be 
simplified in configuration and configured at low cost. 
[0095] Since the spare (redundant) signal processors 
are also constructed so as to be unfixed, there is no 
need to place the faulty signal processor from the spare 
signal processor back onto the used signal processor 
and its management becomes easy even if the failure 
in the faulty signal processor is removed. 
[0096] In the present embodiment, when each spare 
signal processor Is set to the signal processor being in 
use, the received frequency or the like of the tuner of 
the spare signal processor Is controlled so as to obtain 
a digital broadcast signal similar to that obtained at the 
faulty signal processor from the spare signal processor. 
Thereafter, the switch unit provided so as to correspond 
to each spare signal processor is brought Into conduc- 
tion. Thus, only the digital broadcast signal similar to that 
obtained in the faulty used signal processor can be ob- 
tained from the switch unit. 

[0097] Further, the switch units 33-1 through 33-(N+1 ) 
are comprised of the variable attenuators respectively 
in the present embodiment. It is thus possible to restrain 
the generation of noise at the time that the switch units 
33-1 through 33-(N+1) change from the conducting 
state to the cut-off state or vice versa. 
[0098] Although the aforementioned embodiment 
shows the case in which the number of the signal proc- 
essors in use is N whereas one spare (redundant) signal 
processor Is used, the number of the spare signal proc- 
essors is not necessarily limited to one. While the con- 
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figuration is made redundant as the number of tlie spare 
signal processors increases, fine number of failures lian- 
dleable once can be made greater. 
[0099] In the aforementioned embodiments, the 
present invention is applied to the transmitting device 
12 of the digital CATV system 10. It is, however, need- 
less to say that the present invention can be similarly 
applied to a signal processing device which has a plu- 
rality of signal processors and wherein the plurality of 
signal processors respectively include one or a plurality 
of spare or redundant signal processors, and which al- 
lows one or a plurality of used signal processors of the 
plurality of signal processors except for the spare signal 
processors to process one or a plurality of signals in par- 
allel. 

[0100] Further, the above-described embodiment 
shows one in which the switching between the switch 
units 33-1 through 33-(N+1) is automatically performed 
by the controller 31 . However, it is also considered that 
their switching is manually performed. 
[0101] According to the present invention, when any 
one used signal processor of the used signal processors 
fails, any one spare signal processor of the spare signal 
processors is set as a used signal processor for 
processing one signal. Further, the faulty one signal 
processor is set as the spare signal processor. 
[0102] Thus, since the spare (redundant) signal proc- 
essors are constructed so as to be unfixed, changeover 
switches for performing switching between the used sig- 
nal processors and the spare signal processors become 
unnecessary and hence switch units for determining 
whether respective output signals of a plurality of signal 
processors should be respectively outputted, may sim- 
ply be provided on the output sides of the plurality of 
signal processors, for example, thereby making it pos- 
sible to provide a simplified configuration and an inex- 
pensive configuration. 

[0103] Further, since the spare (redundant) signal 
processors are constructed so as to be unfixed, the 
need for placing a faulty signal processor from the spare 
signal processor back onto the used signal processor is 
eliminated even when a failure of the faulty signal proc- 
essor is removed, thereby simplifying management 
thereof. 

[0104] When a plurality of signal processors respec- 
tively have tuner means and processing circuits for 
processing output signals of the tuner means, and one 
spare signal processor is set as a used signal processor 
for processing one signal, for example, a received fre- 
quency or the like of the tuner means of one spare signal 
processor is made coincident with that or the like of the 
tuner means of one faulty used signal processor. There- 
after, a switch unit provided so as to correspond to one 
spare signal processor is brought into conduction, 
whereby only an output signal similar to that obtained in 
the faulty one used signal processor can be obtained 
from the switch unit. 

[0105] Further, since the switch units are comprised 



of the variable attenuators respectively it is thus possi- 
ble to restrain the generation of noise at the time that 
the switch units change from the conducting state to the 
cut-off state or vice versa. 

[0106] While the above is a complete description of 
the preferred embodiment of the invention, various al- 
ternatives, modifications, and equivalents may be used. 
Therefore, the above description should not be taken as 
limiting the scope of the invention as defined by the ap- 
pended claims. 

Claims 

is 1. A signal processing device for converting a first dig- 
ital broadcast signal having a predetermined trans- 
mission frequency on a first network signal into a 
second digital broadcast signal having a predeter- 
mined transmission frequency on a second network 

20 comprising: 

demodulating means for demodulating a first 
digital modulated signal based on said first dig- 
ital broadcast signal to obtain digital broadcast 

25 data; 

a first table-detecting means for detecting a ta- 
ble having a physical information relating to a 
transmission path from said digital broadcast 
data obtained by said demodulating means; 

30 table-changing means for changing said table 

detected by said first table-detecting means so 
that the table may be applicable to said second 
network; 

table substitution means for substituting the ta- 
3S ble changed by said table-changing means for 

the table of said digital broadcast signal ob- 
tained by said demodulating means; 
modulating means for modulating said digital 
broadcast data, the table of which said table 
40 substitution means has substituted, to obtain a 

second digital modulated signal; and 
a first frequency-converting means for frequen- 
cy-converting said second digital modulated 
signal to obtain a second digital broadcast sig- 
45 nal. 

2. The signal processing device according to claim 1 , 
further comprising a second frequency-converting 
means for frequency-converting said first digital 

50 broadcast signal to obtain said first digital modulat- 
ed signal. 

3. The signal processing device according to claim 1 , 
wherein said table-changing means changes at 

55 least an information about the transmission fre- 
quency of the table detected by said first table-de- 
tecting means. 



11 



4/5/10, EAST Version: 2.4.1.1 



21 

4. The signal processing device according to claim 1 , 
wlierein said table-changing means deletes an in- 
formation relating to the digital broadcast signal fail- 
ing to correspond to a digital information signal on 
said second network, from the digital broadcast sig- s 
nal on said first network when the number of digital 
broadcast signal on said second network becomes 
less than the one of digital broadcast signal on said 
first network. 

5. The signal processing device according to claim 4, 
wherein said table substitution means inserts a 
dummy bit to a portion relating to the information 
deleted by said table-changing means, of the table 

of the digital broadcast data modulated by said table is 
substitution means. 

6. The signal processing device according to claim 1 , 
further comprising a second table-detecting means 

for detecting a table from the digital broadcast data 20 
the table of which said table substitution means has 
substituted; and 

a substitution detecting means for comparing 
the table detected by said second table-detect- 2S 
ing means and the table changed by said table- 
changing means and detecting whether said ta- 
ble substitution means substitutes the table 
correctly 

30 

7. The signal processing device according to claim 6, 
further comprising a control means for controlling 
the first table-detecting means and the table substi- 
tution means so that said first table-detecting 
means detects the'table again from the digital 3S 
broadcast data modulated by said modulating 
means when said table substitution means detects 
that said substitution is carried out incorrectly, and 
said table substitution mean substitute the table 
changed by the table-changing means for the table 40 
detected again by the table-detecting means. 

8. A signal processing device comprising: 
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ther said failure signal processor to a spare signal 
processor. 

10. The signal processing device according to claim 8, 
comprising a switch unit for determining whether 
output signal is outputted to an output side of said 
plurality of signal processors, are provided on the 
output sides of said plurality of signal processors. 

11. The signal processing device according to claim 1 0, 
wherein said switch unit composes of variable types 
of attenuators. 

12. The signal processing device according to claim 8, 
wherein said plurality of signal processors respec- 
tively include: 

tuner means for selecting a first digital broad- 
cast signal having a predetermined transmis- 
sion frequency from a plurality of digital broad- 
cast signals on a first network and thereby ob- 
taining a first digital modulated signal relating 
to the first digital broadcast signal; 
demodulating means for demodulating the first 
digital modulated signal to obtain first digital 
broadcast data; 

program specific information changing means 
for changing a program specific information 
about the first digital broadcast data to a pro- 
gram specific information suitable to a second 
network to obtain second digital broadcast da- 
ta; 

modulating means for modulating the second 
digital broadcast data to obtain a second digital 
modulated signal; and 

Frequency-converting means for frequency 
converting the second digital modulated signal 
to obtain a digital broadcast signal having a pre- 
determined transmission frequency on the sec- 
ond network. 

13. The signal processing device according to claim 1 2, 
wherein when said one spare signal processor is 
set as said used signal processor for processing 
said one signal, said switching control means con- 
trols said one spare signal processor so as to allow 
at least a received frequency of said tuner means 
and a converted frequency of said frequency con- 
verting means to coincide with a received frequency 
of said tuner means and a converted frequency of 
said frequency converting means of said faulty one 
of the used signal processors. 

14. The signal processing device according to claim 1 0, 
wherein said plurality of signal processors respec- 
tively include: 

tuner means for selecting a first digital broad- 



a plurality of signal processors including at 
least one spare signal processor, wherein an 
used signal processor of said signal proces- 
sors, excluding said spare signal processor, 
processes signals on a parallel basis; and 
switching control means for, when said used 
signal processor processing a signal fails, con- 
trolling said signal processors for switching the 
one of said spare signal processors to said 
used signal processor for processing said sig- 
nal. 

The signal processing device according to claim 8, 
wherein said switching control means switches fur- 
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cast signal having a predetermined transmis- 
sion frequency from a plurality of digital broad- 
cast signals on a first network and thereby ob- 
taining a first digital modulated signal relating 
to the first digital broadcast signal; s 
demodulating means for demodulating the first 
digital modulated signal to obtain first digital 
broadcast data; 

program specific information changing means 
for changing a program specific information 10 
about the first digital broadcast data to a pro- 
gram specific information suitable to a second 
network to obtain second digital broadcast da- 
ta; 

modulating means for modulating the second is 
digital broadcast data to obtain a second digital 
modulated signal; and 

Frequency-converting means for frequency- 
converting the second digital modulated signal 
to obtain a digital broadcast signal having a pre- 20 
determined transmission frequency on the sec- 
ond network. 

15. The signal processing device according to claim 1 4, 
wherein when said one spare signal processor is 2S 
switched to said used signal processor for process- 
ing said one signal, said switching control means 
controls said one spare signal processor so as to 
allow at least a received frequency of said tuner 
means and a converted frequency of said frequency 30 
converting means to coincide with a received fre- 
quency of said tuner means and a converted fre- 
quency of said frequency converting means of said 
faulty one of the used signal processors, and there- 
after bring a switch unit provided associated with 3S 
said one spare signal processor into conduction. 

16. A switching method of signal processors suitable for 
use in a signal processing device which has a plu- 
rality of signal processors respectively including 40 
tuner means and a circuit for processing signals 
outputted from said tuner means and allows an 
used signal processor, excluding a spare signal 
processor, of said plurality of signal processors to 
process broadcast signals having a transmission 4S 
frequency, comprising the following steps of: 



means of said used signal processor; and 
allowing a processed state of said processing 
circuit included in said spare signal processor 
to coincide with a processed state of said 
processing circuit included in said used signal 
processor, and thereafter switching said spare 
signal processor to the used signal processor 
for processing the broadcast signal having said 
transmission frequency 



switching said spare signal processor to the 
signal processor for processing the broadcast 
signal having said one transmission frequency so 
when said used signal processor processing a 
broadcast signal having one transmission fre- 
quency fails; 

switching said faulty one of the used signal 
processors to a spare signal processor; ss 
allowing a received frequency of said tuner 
means of said spare signal processor to coin- 
cide with a received frequency of said tuner 
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